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ABSTRACT : Genetic variability isthe backbone of plant breeding on which selection actsto
evolve superior genotypes. In this context, ten lines with four testers were crossed in aline x
tester mating design to estimate the variability, heritability and genetic advance for yield and its
component traits in tomato. Analysis of variance revealed significant differences for all the
traits studied. The estimates of GCV, PCV, heritability (broad sense) along with high genetic
advance was observed for number of fruits per plant, early yield per plant and total yield per
plant indicating thereby presence of large amount of variability and additive gene action for
expression of these traits. Hence, selection for these traits will be effective however, for other
traits hybridization followed by selecting desirable transgressive segregants will be better
options for genetic improvement of tomato.
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one of the most important vegetabl e crops grown

throughout the world not only as a good sources
of nutritionto the consumershbut also for itshigher returns
to small and marginal farmers. Tomato a member of
family Solanaceae, is an herbaceous, annual, prostrate
and sexually propagated vegetable having an identical
genomic formula 2n = 2x = 24. It has tap root with
bisexual hypogenous flowers. The growth habit of the
plant is determinate or indeterminate. Scientific
information indicates that cultivated tomato probably
originated in the Peru-Ecuador region (Kalloo et al.,
2001). It isused asfresh aswell as processed vegetabl e.
Itisalsovery important for processing industry asit ranks
first as processing vegetable crops in the world. Ripe
tomato is widely used for the preparation of several
processed items i.e., paste, puree, syrup, juice, soup,

Tomato [Solanum lycopersicon (Mill.)Wettsd.] is

ketchup, drinks, whole peeled tomato and canned tomato
etc, in the processing industry on alarge scale. Being a
very good appetizer, tomato is also a rich source of
minerals, vitamins and organic acids.

Among the several mating designs adopted for the
study of genetic architecture in tomato, line x tester
mating design has been widely used for evaluation of
more number of genotypesat atimefor combining ability
effects (Kempthorne, 1957). Several workers have
successfully utilized thelinex tester analysisfor obtaining
the gene effects and identifying superior donors for
varioustraitsin tomato (Kumar et al., 1997; Srivastava
etal., 1998 and Dhaliwal et al., 2000). Hence, in present
investigation an attempt was made to assess the
indicatives of variability i.e. genotypic co-efficient of
variation (GCV) and phenotypic co-efficient of variation
(PCV), heritability in broad sense (h?bs), genetic advance
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(GA) and genetic advance as per cent of mean (GG).

RESEARCH METHODS

Ten homozygous and genetically diverselinesviz.,
NDS-95-43, NDT-2002-1, NDT-8, NDT-3, NDT-15, NDT-73,
NDT-11, NDT-34, NDT-44-1 and NDT-74 and 4 tester’s viz.,
NDT-2, H-24, NDT-6 and NDT-21 were chosen for building
up the experimental material. Tomato varieties/ genotypes
differing in growth habit (determinate or indeterminate)
and fruit shape and size, were selected as parents from
the genetic stock material in Department of Vegetable
Science, N.D. University of Agriculture and Technol ogy,
Kumarganj, Faizabad. Thesestrainswerecrossedinline
X tester mating fashion during Rabi crop season 2012-
13 and evaluated in Randomized Block Design during
Rabi crop season 2013-14. The experimental material
comprised of 40 F ‘s’ and 14 parents (10 lines + 4
testers). All the54 genotypesincluding F, progenieswere
planted in October 2013-14 in Randomized Block Design
with 3 replications during Oct 2013. Each parent and F,
‘s” were planted in one row of 4.5 meter long which
contains 10 seedlings of each F, *s” and parental lines in
each replication. Thirty days old seedlings were
transplanted at the spacing of 60 cm apart and 45 cm
between plants. All therecommend agronomical practices
and plant protection measures were followed to raise a
good crop. Observationswere recorded on fiverandomly
selected plantsfor 12 quantitative characters viz., plant
height(cm), number of primary branches/plant, length of
fruit (cm), diameter of fruits(cm), thickness of pericarp

(cm), total soluble solid (%), ascorbic acid content (mg/
100g), titrable acidity (%), number of fruityplant, average
weight of fruit (g), early yield per plant (kg) and total
yield per plant (kg). PCV and GCV were calculated by
theformulagiven by Burton (1952), heritability in broad
sense (h?) by Burton and De Vane (1953) and Hanson
et al. (1956). Genetic advancei.e. the expected genetic
gain was calculated by using the procedure given by
Johnson et al. (1955).

RESEARCH FINDINGS AND DISCUSSION

The analysis of variance (Table 1) revealed
significant differences among the genotypes for all the
characters studied, indicating presence of sufficient
genetic variability among the genotypesfor al thetraits.
The presence of large amount of variability might be
due to diverse source of materials taken as well as
environmental influence affecting the phenotypes. Smilar
findings were also reported by Ali et al. (2008); Ajmal
et al. (2009) and Gulnaz et al. (2011).

The character possessing high genotypic co-
efficients of variation value have better scope of
improvement through selection. The influence of
environment on each trait could be determined on the
basis of difference between phenotypic co-efficient of
variation and genotypic co-efficient of variation. The
estimates of PCV were higher than GCV for all thetraits
(Table 2). However, relatively low magnitude of
difference was observed between GCV and PCV
indicating less environmental influence. The high PCV

Source of variation

Sr.No.  Charactersd.f. Replication Treatments Error

2 53 106
1. Plant height(cm) 48.76** 429.86** 21.68
2. Number of primary branches/plant 0.127 1.70** 0.13
3. Length of fruit (cm) 0.03 8.42+* 0.07
4. Diameter of fruits (cm) 0.07 3.11** 0.08
5. Thickness of pericarp (cm) 0.003 10.86** 0.0009
6. Total soluble solid (%) 0.20 10.49** 0.06
7. Ascorbic acid content (mg/100g) 14.81 50.70** 11.08
8. Titrable acidity (%) 0.006 4.04** 0.002
9. Number of fruits/plant 729 338.58** 5.20
10. Average weight of fruit (g) 12.99 136.06** 5.10
11. Early yield per plant (kg) 0.005 1.51** 0.003
12. Total yield per plant (kg) 0.03 6.79** 0.02

* and ** indicate significance of values at P=0.05 and 0.01, respectively
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was recorded for plant height, ascorbic acid content,
titrable acidity, number of fruits/plant, early yield/plant,
total yield per plant. Moderate PCV were estimated for
number of primary branches/ plant, length of fruits,
thickness of pericarp, total soluble solid and average
weight of fruit. The high GCV were recorded for plant
height, number of fruits/plant, early yield per plant and
total yield per plant while as moderate GCV were
recorded for number of primary branches/plant, length
of fruit, thickness of pericarp, total solublesolids, ascorbic
acid content, titrable acidity and average weight of fruit.
Thesimilar result wasearlier reported by Chandrasekhar
and Rao (1989).

These values alone are not helpful in determining
the heritable portion of variation (Falconer, 1960). The
proportion of genetic variability whichistransmitted from
parents to offspring is reflected by heritability (Lush,
1949). In this context, the high estimates of heritability
was recorded for plant height, number of primary
branches/plant, length of fruit, thickness of pericarp, total
soluble solid, titrable acidity, number of fruits/plant,
average weight of fruit, early yield per plant and total
yield/plant. Moderate heritability were recorded for
diameter of fruits and ascorbic acid content. The
characterswith exhibited high heritability, suggested that
the selection will be more effective. According to Panse
(1958) such characters are governed predominantly by
additive gene action and could be improved through
individual plant selection. Whereas, low heritability
indicated that the characters were highly influenced by

environmental effect and genetic improvement through
selection will be difficult due to effect of non-additive
genes.

Johnson et al. (1955) have showed that a character
exhibiting high heritability may not necessarily givehigh
genetic advance. High genetic advance as per cent of
mean were obtained for number of fruits, early and total
yield/plant, while moderate wasfor plant height, number
of primary branches/plant, length of fruit, thickness of
pericarp, total soluble solid, titrable acidity and average
weight of fruit, while aslow genetic advance werefound
for diameter of fruits and ascorbic acid content. These
finding were supported with the finding of Ali et al.
(2008).

It is better when heritability in conjunction with
genetic advanceisstudied (Dudley and Moall, 1969). Thus,
acharacter possessing high heritability along with high
genetic advance will be valuable in the selection
programme. The estimates of heritability coupled with
genetic advance are more useful selection parameter
than heritability alone. High heritability coupled with high
genetic advance was noted for plant height and number
of fruits/plant, early yield/plant and total yield/plant.
Hence, selection for these traits will be effective in
improvement of tomato as these traits. This indicated
that thereis predominant rol e of additive geneaction for
these traits and hence, selection for these traits will be
effective in improvement of tomato. Such finding was
also reported by Ajmal et al. (2009) and Gulnaz et al.
(2011).

Characters Ge”ag g — Range Croses PCV GOV R (by  GA GG

Plant height (cm) 77.5+21.68 515310053  64.20-10883 1634 152 8657 2015  37.34
Number of Primary branches/plant 5.700.13 3.80-6.83 4.27-7.00 1422 1268 7955 171 2986
Length of fruit (cm) 457+0.07 359-5.45 4.06-5.69 126 112 7903 12 2629
Diameter of fruits (cm) 4.98+0.08 4.12-5.17 4.29-5.50 8.27 6.08 54.03 0.58 11.8

Thickness of Pericarp (cm) 0.51:0.009 0.27-059 0.46-0.59 1279 113 7805 013 2635
Total soluble solid (%) 4.98+0.05 3.47-458 3.68-5.96 1263 116 8437 14 2812
Ascorbic acid content (mg/100g) 30.06+11.08 20.63-33.46 2380-35.82 1611 1185 5403 692 2299
Titrable acidity (%) 0.79+0.002 0.47-0.91 0.65-1.03 1528 1421 8646 028 3489
Number of fruits/plant 36.89+5.20 24,79-60.17 26766544 2017 2851 955 2694 7354
Average weight of fruiit (g) 50.26+5.10 27.25-60.22 41136001 1373 1295 89 1621 3226
Early yield per plant (kg) 0.53+0.003 0.28-0.66 0.35-1.42 4202 4087 9458 056 10493
Total yield per plant (kg) 157+0.02 0.87-1.46 1.04-3.06 3135 3019 9272 119 7675

PCV = Phenotypic co-efficient of variation, GCV= Genotypic co-efficient of variation, h? (bs) = Heritability in broad sense,
GA = Genetic advance, GG= Genetic advance in per cent of mean i.e. genetic gain
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Conclusion :

The present investigation concluded that genetic
variability is a prerequisite to start within any crop
improvement programme. The resultsreveal ed presence
of wide exploitable variability and heritability in the
material examined with respect to various morphol ogical
traits indicating thereby, immense scope of genetic up
gradation in tomato. High heritability coupled with high
genetic advance was noted for plant height and number
of fruitdplant, early yield/plant and total yield/plant which
may be due to additive gene action and hence, for these
traitssimple selection will berewarding. Whilefor other
traits hybridization followed by selecting desirable
transgressive segregants will be better options.
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